Two new alkaloids (1, 2) were isolated from the whole plants of Crinum asiaticum var. sinicum together with seven known alkaloids. The structures of the new alkaloids were elucidated by spectroscopic analyses and chemical conversions from known alkaloids. New alkaloid 1 was isolated for the first time as a natural product, although it has been prepared as a synthetic product.
Amaryllidaceae alkaloids having structural diversity as well as significant pharmacological activities, such as acetylcholine esterase (AChE) inhibitory activity, have been extensively studied for many years. [1] [2] [3] Quite recently, galanthamine (3), one of the principal Amaryllidaceae alkaloids, was approved as a therapeutic agent for Alzheimer's disease. A comprehensive study on the chemical constituents of Crinum asiaticum var. sinicum has been executed by utilizing HPLC-diode array detector (DAD)-solid-phase extraction (SPE)-NMR 4) and 21 alkaloids have been characterized. As part of our continuing chemical studies on the Amaryllidaceae alkaloids, 5, 6) we were able to isolate new alkaloids 1 and 2 from the whole plant of C. asiaticum var. sinicum together with seven known alkaloids, crinamine (4), 7) norgalanthamine, 8) hamayne, 9) 3-O-acetylhamayne, 10) lycorine, 11) hippadine, 12) and platorinine. 13) In this paper, we describe the structure elucidation of these new alkaloids.
The molecular formula of new alkaloid 1, secoisopowellaminone, was established as C 16 From the above analyses, 1 has a crinine-type skeleton despite having o-oriented aromatic protons like powellamine, 14) an alkaloid isolated from Crinum powellii var. harlemense (Fig. 2) . To elucidate the relative stereochemistry, nuclear Overhauser effect (NOE) experiment was executed. NOE correlations between H-4a/H-11 and H-12 suggested that H4a and the bridge (C10b-C11-C12-N) were syn oriented (Fig.  3) . This unique stereochemistry is characteristic of the isopowellamine skeleton.
To confirm the structure, chemical conversion from galanthamine (3) was conducted 15) (Chart 1). First, the allylic alcohol of 3 was oxidized with MnO 2 to give the natural alkaloid, narwedine (5), 16) in 86% yield. Then, the N-Me group was removed from 5 via N-oxide derivative 6 to give nornarwedine (7) in 29% yield (2 steps), together with byproduct 8 (23%). Finally, 7 was converted into 1 via the retro-MichaelMichael-addition cascade by refluxing in aqueous EtOH in the presence of CaCl 2 .
17)
The NMR data of semi-synthetic 1 was identical with those of natural 1 and therefore, the structure was established. However, semi-synthetic 1 was obtained as a racemic compound, formed probably via achiral intermediate 9. Therefore, the absolute configuration of natural product ([a] D ϩ11.1°) was not elucidated.
seco-Isopowellaminone (1) was biogenetically considered to be generated via the pathway shown in Chart 2. The o, pphenol coupling from norbelladine (10), a common intermediate of Amaryllidaceae alkaloids, generates intermediate 9.
Michael addition from nitrogen atom gives 1 and that from oxygen atom gives galanthamine-type alkaloids. This is the first example of isolation of an alkaloid having the isopowellaminone skeleton from nature, although it has been prepared as a synthetic product.
The HR-FAB-MS spectrum of new alkaloid 2 gave a protonated molecular ion peak at m/z 318.1353 ([MϩH] which corresponded to the molecular formula C 17 C-NMR data of 2 were similar to those of crinamine (4) 6) except for the chemical shifts of proton and carbon signals ascribable to C4a, C6, and C12 positions. The above data indicated that 2 must be an N-oxide derivative of crinamine (4) .
To confirm the structure, the oxidation of crinamine (4) was executed (Chart 3). 4 was treated with 1.1 eq of metachloroperbenzoic acid (MCPBA) to give desired crinamine N-oxide (2) . All the spectroscopic data, including the CD spectrum, of synthetic 2 were identical with those of natural 2 and therefore, the structure, including the absolute configuration, was established. Plant Material Crinum asiaticum var. sinicum was harvested from the medicinal plant garden of Chiba University, Japan. A voucher specimen was deposited at the Faculty of Pharmaceutical Sciences, Chiba University, Japan.
Extraction and Isolation The whole plant of Crinum asiaticum var. sinicum (7.4 kg, wet weight) was chopped with a blender and extracted with MeOH (total 37 l, two times at room temperature and two times under reflux). The extract was evaporated to give the crude MeOH extract (525.15 g, wet weight). The MeOH extract was dissolved in H 2 O and extracted with nhexane (750 ml, 500 mlϫ2) to give the n-hexane extract (13.62 g). The aqueous layer was successively extracted with AcOEt (1.0 lϫ4), 5% MeOH/ CHCl 3 (1.2 lϫ4), and n-BuOH (1.0 lϫ4) to give AcOEt extract (4.03 g), 5% MeOH/CHCl 3 extract (1.40 g), and n-BuOH extract (36.58 g), respectively.
The Ethylenediamine (3.0 ml), 1 M aq. NaOH (88 ml), and CHCl 3 were added to the mixture and the whole was stirred for 1 h. The reaction mixture was passed through Celite and the filtrate was extracted with CHCl 3 , washed with brine, filtered, and evaporated. The crude product was purified by SiO 2 flash chromatography (10% MeOH/CHCl 3 ) to give nornarwedine (7, 3.4 mg, 29%, 2 steps) and byproduct 8 (3.0 mg, 23% Chemical Conversion of 7 into 1 via retro-Michael-Michael-Addition Cascade CaCl 2 (2.5 mg, 0.023 mmol) was added to a solution of nornarwedine (7, 3.4 mg, 0.013 mmol) in 70% EtOH (0.5 ml) and the mixture was heated at 80°C for 4 h. The reaction mixture was extracted with CHCl 3 , washed with brine, filtered, and evaporated. The crude product was purified by SiO 2 column chromatography (25% MeOH/CHCl 3 ), amino silica gel open column chromatography (CHCl 3 ), and SiO 2 column chromatography (10% MeOH/AcOEt) to give seco-isopowellaminone (1, 0.8 mg, 22%).
1 H-NMR and UV spectra were identical with those of the natural product.
N-Oxidation of Crinamine (3) MCPBA (4.1 mg, 0.018 mmol) was added to a solution of crinamine (3, 4.9 mg, 0.016 mmol) in CH 2 Cl 2 (1.0 ml) and the reaction mixture was stirred for 1 h at 0°C under Ar. The mixture was purified by Al 2 O 3 column chromatography (10% MeOH/CHCl 3 ) to give desired crinamine N-oxide (2, 6.4 mg, quant.). All of the spectroscopic data ( 1 H-NMR, 13 C-NMR, FAB-MS, UV, [a] D , and CD) were identical with those of the natural product.
